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Korea Institute of Secience and Technolegy
Contributinn to Korea's Tndustrial Dovelopment

Ten vears have elapsad since the Koree Institute of Science and
Techrology(KIST) was establiened and registered as the only independent
non mrofit reseirch organizatio. of the ...pullic of Korca Yy President
Park Chung-hce on Pebruary 10, 196€, During this period, KIST hes
ondeavored a great deal to contribute tc the development of industrial

wachnology, as set forth in its Articles of Incorporation,

In the pas* decads, the Korean economy was so industrialised that
ihy share of secondary industry in GNP rose from 15.9 per cent to 33,0
Der cent and that the wolght of heavy and chemical industries in the
manufacturing sector increased from 2¢,4 per cent to 34,2 per cent
(197%). In this development procoss, KIST so contributed to the
Aevelopment of industrial technology ac to let industry feel the need
for research and develupment investment for its futurs growth and the
academic community rocogniz: the importance of applied research, This
rromoted porsonnc! cxchange betwoon KIST and industry and acsdemic

institutions to contribute to industrialization process, (see Table 1, 2)

Table 1, Tronds in Korea's industrial :lructures (1966-19',"5)

LS

Year 1966 |1967 1968 [1969 (1970 11971 |1972 |197) |19%

34,3| 31,1 30,5 28,0! 26,5 25,2] 22,8 22,2

Primary
‘ndustry
Secondary 18,2| 20,0] 20,8 22,8] 24.4| 26,2 29.4

induetry ; M
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Yoar 11966 11967 1960 +1969 {'197<>_J'r1971 o2 11073 hom 1975
R " - o I i - . < .. — ,._.._+ ——— . e o e . b
Tertlary | 45,2 87,6 48,9 48, ] 49,2! 49,1| 48,6 47,8 46,1} 45,1
industry ' I
All 100 0(100,0{100,0|100,0/100 0'100,0/100,0100.0{100,0{100,0
industry !
...._-“l... _..J... ...A. Y -
Datas Xorea's per capita incomo (Bank of Korea 1975)
Korea Boonomic Almange (Knrca Businessmen's Federation)
Table 2, Trends in Korca's industry (1966-1974)
Yeor 1966 11967 11968 (1969 (1970 |1971 |1972 |1973 |197%
e o} e d ...--..-,-..____..*,._ . — .
Potro~chemistry | 11,3| 12,1 15.7| 16,0| 17,6| 17.8| 16,3] 15.1| 13.7
Fotal k2! 4,1 4,1 3.9 3.71 3.4 3.2 3.8 &2
Machinery 10,9 11,9 12,3| 13,0/ 10,7| 9.7| 9.8{ 12.?| 16,3
Food 24,3| 23.6) 20,7| 21.2! 20.5| 20.8| 19.2] 16,6/ 15.0
vher 34,50 33.9| 33.0| 31,5 32.8) W.1]| 35.3| 236.6| 37.7
AL 200,0{100,0] 200, 0| 100, 0{ 100, 0 100, 0| 100,0} 100,0/100,0
ranufao
induotyy
"eavy and 26,4) 28,1 32,1) 32,9 32,0 30.9| 29.3] 31.6] W.2
chonical
industry ratio i ;

satas Korsa's per capita income (Bank of Xorea 197%)

* 1 Heavy and chcmical industries include Petroeghemistry,
netal industyy and machinexy industyy only,

Heavy and chemical industry ratiomvalue added of heavy and
chemical industries/Value added of all manufasturing industey

LR
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1, KIST Achicvements in 10 Yonrs

KIST is categorically diffcrent from conventional research insti-
tutes in that 1t is a contract roscarch organization, As a result, it
places the upper most emphasis on projeet devolopment to win research
contracts from the industry,

At the time of KIST cstablishmont, some people exrpressed deep
concern abnout the possibility of winning research contracts from the
industry. 1In a developing country like Korca, can industry !ngur‘e the
develomment of a ccntract rescarch system 50 sufficiently as to
nccessitate the e:giatence and growth of a contract research organisation
like KIST? Investment in rescarch and development was then. considered
risky, and Korean industry, in the initial stage of development, vas
eonsidered as being incapablc of spending money on reaeuﬁh and develop=
ment, On thls consideration, the cstablishment of a contract research
institute was then looked on by many people with anxiety,

However, KIST put away such anxiety through its brisk activities,
It won ever incroasing rescarch contracts from the Government as well
as industry (seo Fig, 1). Up to the en® of June 1976, KIST was awarded
a total of 1,390 contracts to the tune of some 13,3 billion won, In
1975 alone, 1t won 231 contracts totaling 3,36 billion won, 12 per cent
of the total research spendin; of the country in the year, Noteworthy
is the fact that rescarch contracts awarded by industry arc on sharp

increasc, and such eontracts accounted for 27,1 per cent of the total

research funds spent by industry in 1974 (see Table 3),
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Table 3, Total resoarch cnst by industry and KIST research volume

A

shared bty industry

(Units ¥ 1 nid,)

Year

1967 1968| 1965] 1970¢ 1971| 1972 | 1973( 197

1975

b

Total ress.cch| 795 992|1,77713,0.3]2,969/3, 835 6,9l 5,095

oost by
industry (A)

KIST reseaxrch 71 4 88] 139 307| 627(1,289|1,366

volume

ty industry(»)

shared

Ratio (B/A) % | 0,9 4.9] 5.0 4.6/ 10,3 16,3| 18,7| 27.1

1

2,313

(W 100 ail.)

1]
R
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s r

24
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]
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s
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- indussry.

i S .

I
” 74 7%

Figure 1, Research Volume by Year

Yoar




Rescaxch contrects in such nrear o heuvy ond chomical industries

acoounted for 60 to 70 per cont of the total rescarceh contracts,

refleoting the increasing wolght ~f thesc industrics in Koxoa's

o+ electricity, eloctronics, machinery, chomicals and metallic materials

industrial struoture and the direction of Korea's industrialisation
;iocon. (sec Table &),

Table 4, Research con{racts by fleld

(mats ¥ 1 mil,)

Yoar 11967 | 1968 [1969 |1970 1973.7_;72 197 | 9% [ 1975
loavy and ? ‘ 133 | 28 111 1.536 1,645 (2,194
chemical (43,8) (68 1)t (72,3)] (61,8) (56 7)) ('67 7)! (64.3)] (55, 0)\ (4'55.4»)
industries

- Electxicity 9 [1Ts] 90 139 200 | 265 Yas | U476
& olectronics
Chenistxy & 5 n| 2 62 | 137 | 200| 46O | 3I%6| 560
chenlocal |
engineering |
Machinery 8 | 27 . 98 | 15k . 55| 707 475 930
Metallurgy 2 19 W | %2 83! 123 | | 1| 228
Others 9| 22| 2 | 176 | 391 I 558 | 8%k | 1,143 | 1,163
Total ' 5 ' 1,729 | 7,390 | 2,788 | 3,387
(100 0*100 n*mn o) 100 n (1oo 0 mo.o)kmo.o 100,0)100,0)
e

* § Mgures in paronthoscs indicate %,

In the past decade, some 400 industrial. establisheents sponsored

KIST research pro jects under contract, This number is more than 10

por ocent of the total number of relatively largo business cetablish~

nntl in the manufacturing soctor,

If tho number of the establishments



which awarded KIST some 6,000 small contracts on chemical analysis,
material testing, machinc-design and processing and use of KIST equip~
ment s ~dded, the number of KIST ecllcnte will grently increasc,
Reseaxrch contracts relatod to ~pplied and development research on
new Jroducts and jroccsses numbered 599 (sce Table 5), About half of
the results of thesec research [rojects have been either aprlled to

production on a commerical level or roaly for commercialigation,

Table 5. Research Contracts by Naturc (as of the end of 1975)

Nature :::bt;:cg m:o;nt:(ﬁ ail,) c?‘ ln"&:?mf- Ho
Suxvey 191 73 6.7
Basic research 17 42 o4
Applied research 193 1,150 9.5
Development research| Lo 5,685 7.7
Technioal nanagoient 51 507 4,3
Others | we 3, M9 5

Total 1,266 11,906 200,0

As seen 1n Table 6, reseaxrch contracts KIST has been auardod in
the past decade are falrly balanced amne the arcas of 1ndustrh1 |
technology selocted for intensivc research and r\welnpnnt at the tho
of XKIST establishment,



Tablo 6, Roscarch Contract Status by Pold (as of the end of 1975)

Field Munber of Amounts of T Mt
| contracts | ~ontracta(¥l ail,) | (% in smount)
Blectricity an’ 161 1,790 15,0
Blectronics , |
and 201 1,015 15,8
Cheniocal engi- L .
neering |
Pood and 108 602 51
Blotechnology
Netallurgy - 136 ) 8.2
Conguter Systen 312 2,360 - 19.8
Others 207 1,408 1.8
Total 1,266 11,906 200,0

KIBT reseaxch activities have changed 4n a divmtﬁd nanRer -
assoding t0 the developaont stage of the lonln soonony, - A tew
W7pical cases of KIBT research sotivitien will be introdused in the

following,

Tolyester Yum Spinning Processs Lote in the 1960's, a certeln
."mpany imported textilo cquiprent of spinning rolysster yarn, and.
vith the equiraent in normal cporation after suocessful test rwm,
the oo.m was oonfronted bty the racblom of falling product eualily
and oapecity operstion rate, A foreisn enginowring fim demanded
800,000 for solution of this rxoblem, 'The compmny them trought the
Joblen 4o KIST, and KIST tackled it, sonding & tesa of scientiste

i enginesss in polymer, mechanical engineering, electrical
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inatrumentation and chemical analysis to the company, The KIST team
found in the on-the-spot cxamination that tho problem was duc to wrong
tnstrumentation and the rope betwecn polyester filamonts and solved it at
a vost of ¢1ly $3,000, As a resul’, the company coul” incroase the
production of A-Class yarn from 20 per cent to 90 per cont and the
capacity operution'rate from 3N pef cent to 13C per cent of the
designed capacity, This was n typlenl case of KIST assistance in
industry's ad;mtation of imported technology for successful application,

Carbon Fluoride Processs KIST adapted and developed the process
of manufacturing carbon fluoride originally developed in the United
States for arplication to loeal production of the item, using fluorite
which 1is rwoduced in abuadance in the country, After congtruction
and test run of o pilot plant of this rocass capable of moducing 5
tons a month, KIST jrovidad enignoeering data on ccnstruction and
dpdl.‘ttion of a commerclial plant of jrrducing carbon fluoride for
industry, which is now constructing » factory capable of producing
2,000 tons a year, using the KIST catn, This factory, when dedicated
.in 1978, 18 expected to rejplace the imports of carton fluoride which
now amounts to about $ million ~ joar, This 1s an cuample of KIST
lﬁdifica.tion of existinig technology for commercialization in the
country,

Ethambutol Processt Korca imported $600,000 worth of ethambutol
in 1971, and for this drug for tuberculosis was on the Moreu‘
then, KIST started to develop a jrqeess of manufacturing thls drug
for local production, KIST scicntists first developed a jrocess of

synthesizing 2-amino-butanol and then o rwooess of synthesizing




- 10 =

othaatutol using 2-caino-lutanel on o Loneh scale, This led to cons-
truction of a pllot plant in o Jint vonture with industry to jroduce
athamhu’ *1 on n trial brsia, Tren » conmereicl [Jant was construeted
on the basis of the doic chtedne! fron tho pilot plant and it 1s now
moducing the crug t» nuet the domestic demand, . This s a case of
successful devolorment of 2 new jencoss for coumercinlisation, and it
helped the phaxmaceutical industry s{ the country slough off the stage
of producing drurs with imported matoricls and packing them oo os to
becomc a solf-sufficiont industry,

Prcket=size Calculators KIST devoloped 2 new model of (esk-tor
caloulators, which first appearod on the world market in early 1970,
on the basis of new speoifications of parts and compononts and a new
circuit desim., The KIST-developed calculator ;'al first oxportod to
the Unitod States in 1972. XIST continucd to develop mew mndels o=
dueible at a lowor cost, and thosc mndels are now successfully compot-
ing with foreign rrocducts “n the world market, In 1975, exports of
KIST-developd mocduls totalcd $10 million, This is n easc of suocosaful
dovelom:ont of a new jroduct for commersializatisn on the basis of an
accurate dcm:\nd forccast, The conpony yroducing ICIS'I‘-do'velofﬁod poocket-
sige caloulatirs is now capnble of doveloping now modols as a rosult
of KIST tochnienl assistance,

's Re p_to KIST
How does industry use KIST reserxch results and how doos KI8T

mnocet industry's technical neos?



A survey of 123 industrial ortablishments which sjonsored & total

of 184 rosearch proects ot KIST rovenlod thet 1.9 per cant of the

total mrojects were conaiderce as satdefict ry or falr and 8,1 per cent
were regarded as unsaticfnetory, Proiccta consldered to have achieved
the ohjective ncccuntod for 96,2 jer cont and? thoae econsidered to have
falled to achiove the (nal were 3,6 per cont, Those considered to have
con?dbutod to the develnyment of nrw technol ey and the improvement

of teohnology wers 64,1 ror cent, While 92,4 per cent were oonsidered
reasonable with respect to resoarch cost, 3,3 per cont werc considered

too expensive, (see Table 7),

Table 7, Burvey of industry reection to rescarch results
' (Units No, of wojeots)

: 1[: °a basic !applied [davmelopment‘ i technical To
Reaction \\\A murc.h{rqa‘eamhf zf?a‘e_z’a:“.'e_tl _ﬂ' :ur»:voy . nansgement Pt . (;’J -
Satisfactory 0 j, 17 ' 16 3 19 25 (noa)
g Fair : | 3 3 1 | 2 5;
2 21 0
¥% | | : | (2.1)
5 Unsatis~ 0 | 5 ! g ' 0 2 1 15
3| fectory | ! ( 8.1)
Sub total 2 b3 | 5 36 | 2 28 ( mlg.o)
" .__Ji.*__..._‘._ o e e ..;_ P & -— — 0.t
Pulfilleda | 1 8 0 22 W 18 26 | 119 |
é ; (64,7) i
L™ . i ,‘
> Mair 1 21 30 2 2 2 %8 |
& | Unfulfilled 0 oo 3 L0 0 0 ?
. . ‘s
Sudb total 2 . 55 l 36 ! 20 28 104
. | | (100,0)

e B o o o B o o
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‘\“‘*-\_\ Arca | T ba_»lc‘ lap;: 11& l(luvoloym nt
Resction -..  jrescarch! re°earch ruB.e q.rcr
cr — - ’_..... J— ‘ - t
New technolog, ? 2 i 19 | )
develoment l ;
Technical ; O BV 5 Y
gl Aimprovement | |
ER I | '
‘,i Sales ;nlicy I 0 -2 q 2
i | I
§ § Planning ‘ "2 : 0
! |
Others E { ,. 300 5
' t :
! j ':
8ub totel o2 1w s
; l !
i ' :

e ————— -

e

eurvey

16

36

i e A -

 feotnical Total
lmanarenent (’)
| s
! 2 y 67
l (36.4)
I
| 10 8 51
i (27.7)
! 0 0 8
| H W &0
1 (21.8)
i 0 2 18
b 20 28 | 18
| ! {xoo,o)

Pr» Jects which drew the reaction of cxplicit and implicit dhoonhnt

fyom the sponsors with respect to research results numbered 26, and the

Teasons

: )

b,

C.,

d,

e,

f,

for such reaction were as followss

Difficulty in ~“emand development
(market development )

Short supply of raw materials

taspension of jroject duc to short
R and D hudret

Insufficient rescarch rejort

Fallurce to carry ~ut rart of roject
due to too troad jwojeet scope

Insufficicnt rescarch progrecs due
to lack of sponsor's ccoperation

dthers

Telal

11 gwojects (42,3%)

6 " (23.0%)

2 " (7.7%)

2 " (7.7%)

1" (3.9%)

1" (3.8%)

2 (7.7%)
2% % (100.08)
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Of the above rcasens, KIST should support Industry in market develop~
ment, in addition to technical asalrtance,

It sonet'nes happena that prejeet sponsors cannot ruceivu KIST
technica) assistancn because of *hzdr 1 tuchrieal leval, but KIST |
should make an effert to extend tuohnl .ol nld sultatle tc. the tochnical
condition of 1ts clivnts, In othor words, KIST-—devuinmd technrrlofy
nust be sufficirmc endugh to be adarted My Bponsors, In addition, KIST
must persuado syonsors to extenl thedr roeearch oontracts so that they
may recelve tho tochnology shey.want,

A8 for the probluom of economie fcasibility, KIST should also assune
responsibility because KIST is supTosed t0 eign & rosearch contract on
the basis of the judgemont thot tho contract 15 aconomically feasible,
But beosuse of change in the uconomic situation »f theo country and abroad
while the pojoct is in rrorress, the econdmic feasitility of the project
nay fall inovitably, It is therofore rocommcndable for KIST to be lore/ .
oareful alout sconomic foasitility study,

KIST experience tolls that industry wants not. only resoarch reports
but also assistance in the wholo jrocess of commercialization of reseaxch

results from XIST,

) T Developn

In addition to ite mission as an industriel resoarch institute, xm
has played the rolc uf a think-tank moviding support in the establsihnont
of Government economic and scientific jolicios, and 1t should continue |
to play this role in the future, In its initial vears of operation, KIBT

conducted surveys of long-term enargy suvply and demand, machinexy
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industry develrmment, elnctrorics Indu=twy Acvelormen?

aﬁd devolopment of graduate educatisn of sclence and engineering, It
also took positive pert in the preparation of industrial development
[rograms under tne Fourth Five-Ycar Ecoromic Development Flan starting
1977.

The future coursc of action KIST should pursue will be determined
by changes in the economic situation of the Country and the expexrience
1t has accumulated so far, But the fnllowing three tasks axe expected
to face KIST in the ycars to come, '

First, KIST will be required to provide active assistance for the
1npo.rt of advanced technology and the adeptation and deovelopment of
inported technology for successful adaptation ty domestic industxy,

The Koroan economy is rapidly developing today. In oxder to sus-
tain the rapld growth of the economy, industrial technology must also

devolop rapldly, This roquires the import of advanced technology on a

‘relevance basis, In nther words, KIST i1s expected to play a vital role

in technology transfer from advanced countries even mere actively,
This means that KIST' willl cast off the prassive posture in the
development of industrial techrology, that is, rescaroh for solution
of technical roblems at industry's request., Instead, it will assume
a positive attitude, that 1s, to play the leading rcle in the import
of technology on the basis of industrial tectmology demand forecasts
and adapt and develop imported technology for transfer to industxy.
For example, KIST will import such key elements of semicondustor teoh«
nology as automatic lamination, mask automatic design and ion pll'lilﬂloa,
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and develop microprocessor, ané monolithic 1ED on the basls of such
processes for transfer to industry,
Second, the Technolosy Transfor Center, estahlished on Fobruaxry
10, 1976, will lec strongthencd, In order to supjort the rapid growth
of the Koreen economy hased on the devclopment of heavy and chemical
industries, it is necessary to dcvclop industrial tachnology rapidly,
as mentioned above, and this can bo achieved with imported technology
playmg the leading role, TTC is designed to help industry import
apxmomj;ate technology and adapt and develop such technology for
smc;snful application to production, In other words, it will help
industxy identify and import the technology it badly needs on fa\(onblo
conditions and torms through its technical counseling rrogram, It will
also movide assistance in industry's cfforts tc adapt and develop
1fported technology throupgh ite after-import follow up, | e
The technical information networks KIST is now organising and the
technical capability it has dovaloped on the Lasls of experience and
knowledge accumulated in the past decade will enable KIST to movide
effective nssistance in a system.tic and efficlent imvort of advanced
technology into the Country,
Third, KIST should accclerate commercialization of research
results by use of the Korea Technology Advances Corporation establiel.sd
with 100 per oent KIST investment on September 9, 197%, This will
solve two mroblems facing KIST == the moblen of inactive commercisli-
gation of research results due to the lack of an adequate entrepronew
ship and the finance,



Experionce tells that husinsss cannot thrive with technology only,
Management capability and other non=technological factors are as equally
important as technology in businese, K-TAC studies research results

in an obJectiv. 'mannor, that is, from he viewpoint of a usincesaan,

and prepares a conorete plan for commerolalization of raeoarqh _zfnultl

on the Lasis of such study, Thon it selectsan aprroriate oonpln.y..
capable of commercialising the studiod research Iruult or establish a
joint venture firm with it for oouneﬁialimtion, or oconstruot a faotony
at its own cost and sells it to industry as a package-deal after cemmer-
clalisation roves successful in such a faotory,

Trwough K~TAC, KIST can accelerate commercialisation of, resesroh
results and develp new research ;o jects uxgently required lty industey,
In aMition, marketability study of new producte will be possible through
sales of oxpcrtnmﬁl products and side jroducts of research o jeots,

K~TAC has established four companies == two in jJoint venture with
1o0al business firms, one in Jint venture with a foreign fim and one
with direct j.nvoctumt. Those companies are now constructing factories,
and two pilot plants are being constructed directly by K-TAC, In the
yoars to oome, K=TAC will establish threo to four new ficwms h\ the fomm
of Joint venturcs, holding company or direct investment every year in
oxder to insure successful transfer of KIST-developed a imported
teohnology to industry, and if all goes smoothly, K=TAC will make
bus‘nesses profits amounting to 300 million won to one billion won &
yerr An five %o 10 years,




KIST will continue to be a think~tank, prc. ‘1ing solution to

national motlems in cooperstion with oxperts toth at home and abroad,
It will .trercthen tios with Incdustry il unite its reercarch amd
develomont eapability, TIC's tochnicel information scrvices and K-TAC's

ocapabllity tc ormmercializ. rescarch results into 2n integral systea

in ordar to be a natiomel center for industrial tochnology develomment,
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